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Representative drawing 

(57) Abstract: 



PURPOSE: A semiconductor 
package is provided to allow a 
stack of a plurality of 
semiconductor chips with a 
reduced thickness and further to 
prevent an undesirable wire 
sweeping phenomenon. 

CONSTITUTION: The package 
includes the first and second 
chips(2a,2b) each having a 
plurality of input/output pads(4) 
and attached to each other by 
an adhesive(10). The package 
further includes a circuitry 
substrate(20) having a central 
opening(22) receiving the first 
and second chips(2a,2b) 
therein. The substrate(20) made 
of a resin layer(21) has circuitry 
patterns(23) formed on one side 
of the resin layer(21) and a 
cover coat(25) partially covering 
the circuitry patterns(23). The 
circuitry patterns(23) are then 
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electrically connected to the input/output pads(4) on the chips(2a,2b) by connecting 
membersOO). The chips(2a,2b) and the connecting members(30) are embedded in 
an encapsulation part(40). In addition, pluralities of conductive balls(50) are formed 
on the circuitry patterns(23). 
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a Ok 

oi g>3£ ^exiiiih^ixioii a» ^mm &n sxi«e/HE BEaas ^m\o\ ^sfaei saioii ^#^21 ^exwixim sis 

SHI. SEff 2fO|0| £«g (sweeping) £&E Bl^tt ^ Hfe ^E»IBH3IXI» SIS3PI ?|5H. SB Oil tf^°J 8J«S!nHE^ SHefSfllSa 

; &31 xmysflisa mm^M^D\ ti^a eoii a*f»is a*fa si2WEsia:»; &:>i aimESia as a2&E»aoi 4*ss ^ Mb a:>i£ 

»*30l H^E! g&'°£ HSOlIb sl^EHilOl SSSia, &3I SI^HHSE 5HW2^£ gs^lBjtt; &2I sis^ibsi SJ^nH© 

j» MIBfEfllS 3! HI2yEflia2| 2JS3HHE A^OIS 2}|3E£ B^AI^Ib 3313 S^BDK #31 flUSfEHia. fll2tf£fllS S S^B 

CH3E 
E1a 
3*1 At 

Ela LHXI Elcb S Bfg2| 11 SAIOII Oil S|» ^ExWIXIS EAIS BBEOIQ. 
E2a LHXI E2cb & BS3 XII2*i AlOllOil 2|» yEfllM9IH» EAIff BBEOIQ. 

E3a &! E3bb ^BH°I &! E xll EH 5M XI M EA|» BBE Si MXI¥:>f 8«SX| SS BBEOIQ. 

- EBg ^2 ¥£011 CH»flg - 

2a,2b; aimESIS, XH2^Exiia°°°4: SMME 

10; S^XI|ooooooo20: 

21; 4 : X|#ooooooo22; 

23; §J^flHg°°°°°°24: OIOFg(via hole) 
25; 9im2e(cover coat)°°°°30; S^4^B 
40; §XI¥ooooooo50: ESSM 
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£ BSS ^EaHH3IX|0l| 22 ^E^, CH^ &A||oHHi £§8f3 SpJHIfi &>il £X|6IS/HE Q4>2| ^Exiiai 3 # of 01 2L^1!2J §A|0il *!# 
121 y£aiBI3|X|» aSofH. Eg 2[0|01 (sweeping) g&E a^ltt ❖ Hb Si* S. »l BH 3 1 XI Oil 3S0IQ. 

£1521 a£fflIOI3IXIfe a ±3112 (chip scale) & £xflHH3IXI. 0I0I3S M3£IE0iai 01 (micro ball grid array) yEfflIDI3IXI £ £ ^8 (ultra thin) 
»EaM3IXI em 901 gxf £1$ ^ Ail Oil HQ. Eg Q^2| S>Eaa§ 3#tJEMAi Q}|^2| BEaa* o}Q2| ^EaUH^IXI 

Oil ?etf 4 Hb 3#H B£»19|X|£ 3H»aH 21201, 0122] ?£b E3a S E3bOII EAIS d|2* BO. OPIAi E3ab 2SE0U E3b 
b MXl^^r 1^£!XI StHl ffH2| SSEOIQ. 

Mjjg «>EaiIH3iXlb 4*XIS(21)8 ^£E£ 3 &,»HOIIfe fflSBH@ (23)01 139 S£3IB(20)0I ^dian, £D\ Sj^JI £(20)2j 

&s s&oite antf£aia(2a)oi a^adojs a^aoi mo. es^ oigs ¥£ 24b a.»B«i «»e si£ra@(23)* 92s r b £22 hi 

0IS0I3. 25b S|^nHii(23)l 2J¥€*3E£¥E1 SsoPI ?ig 3HW3^0|Q. 

Eg «pi fliitfEas(2a)si ^eoiife qjai aminos ai2tf£aa(2b)oi a^aoi asm. *r:?i HiB!E»is(2a)a a2»Eaa(2b)si 

£J#^IIHE(4)b Ai£ ZI£61XI SfS^ QE £98 »5KH il^aCH HQ. ^. E4bOil EAI9 d|2l 901 »M&EfllS(2a)g £J^flHE(4)}r # 
,or¥M HQS, HI2e>EaS(2b)2| £J#^IIHE(4)b 5f.¥S S»E^ ZJ^ofXI &E^ £IOJ HQ. HI1»Eaa(2a) 

a; ai2tf£aa(2b)a sj#^miE(4)b ^ as^ieteojsi si ^bh§! (23)oii Eaasjoiws* 9£ a^eooss a^aoi hh. a^i sis 

3I»(20)2| 81S01I 139 £l£ EH 2(23) 011b Q^2| E23M(50)0I SSraO), »* OH°]£E£ tfE»ia« £ls.M 4* HE*I aCH HQ. 

SB. 4PI »MS*£aS(2a) S M2»Eaa(2b), a^B(30)8 ^ XI JUS ^X|8 ^ XI ¥(40) Oil 2J5H 2J¥^3E£¥Q aoi HQ. 

□am ^gjioj oiae v asaiiH^ixit as^ie^oii ansfsaaoi a^an, as n aiysaa ^raon a2^Eaaoi a *tSesw 
^EanH5ixi2j ^mm itzzm mo\M3\t= hq. oia-i^ ^xiib ^ ^?i ^Eann^ixis Memb §xiu 2di2i ^mm ^s^ii 

b 22101 8Q. 

e^ a2£}Eaa2j ej^^iaiEa mo\°\ ^oi»^ me^mi a2^£aaa si^uee Biohb a^^92j °^^oi{ioop height) 

OtXIb BSOI HQ. 

i*gO| Ol^UXfofe ^l#5| 

df£HH ^ 4^121 eeH2j Ea§M SHloPI ?I5H £££, ^XH!« ^XimB/HE Q4^2J ^EaaM 4 Hb ^ 

EaiH^IXIM aSofH Eeh 2101 CH ^^E a>1^ ^ Hb yEx«5|XIS aSotbQI HQ. 

^S2| ?SS^§ 

^^5^1 °|5H ^ ^soii 2i^ yEan5ixib oil q^2| s^^ehe^i ai^Eaa^; ^^i ai^Eaa2i ej^s* 
iiHE^f 2oii gs^is a^Ei a2^Eaan^; ^^1 ai^saa % a2£Eaaoi ^mi ^ Hb b^im ^ssoi ^^ei ^xise i 
aio^ seoiib ti^niisoi i^an, ^^i si^nHea ^tH^M^ u^ih; ^^i as^ieai si^mi^ aii&saa ai »i2ef£ 
aa2i 2j#^ehe Amis s^i^e^ BSAi^ib a^^B2F; aiyEx-iia, xii2^Eaa ^ a^em 2i¥^^E^¥Q s^oi- 

E^ MXIXHS ^XIoK* MXI¥2f; ^Ol S|S^I©2| S^HH@0II Q4=2| ES^MM 5^3r0i OI¥Oj£! 3tm ^SES ^Q. 

opiAi, aisiEaa Eb ai2^Eaa m o\± smb ss^ ^ia^^oi % m ^bi^oi hi^^oiq. 

e^, 4^1 amEaa:ir ni2^Eaaoii i^s s^^nHEb ea Eb ga&oiiAi qe chi i^i^oi di^^ofQ. 

Qsoi, amsaas a2^Eaaoi m^m a 21 ^chboi mxiv 2i¥^ ttgs^ &01 d^^i^Q. 

Eg, jiM^saa »i2&Eaa2i sm^nHEb Ea^M2i a»a e^ 1 at^E^ «mai3i^u Eb ^,01 aitfsaa ai »2& 
Eaa2i gj^^nHEb es^m2] ai^a yen atrE^ ?itiAi^ ^ hq. 

a^|2[ ^oi S#^IIHE2f ES^M2| aifOI «}CH %*o\H Hb 3^011, ^^1 U^^i&g 4^XI#2| ^,BF201I 1I^IIH@S g^ofH, 

t£i\& sroi moj s oil a» tfEaDH3ixioii 2j6}B, sis^iBoii ^i^oi assoii Mii&Eaa ai a2&saaoi 

o^Mi ^,01 ^msoi ai^Eaa2i ^xhi« ^^hai^ q^2i ^Eaaoi ^ggoiiE m^oin. ^EanH3ixi2i ^xhis %n ^xitr ^ Hb s 

SOI HQ. 

e^, ^^i2j 9oi Q^2i asaaoi ^2^w q^i^m ^b Q^2i ^Eaae »U9 ^EasH^ixioii ?bitt ^ h^i sp. 

e*k #3i »2tfEaaa ei^^bhh^ as^ie Moi2i %q\j\d\ aiasaaa as^ie* amei ^oixf2f ^mesam a^^B2i 
^q\d\ bxi s^ii, di ^Ai a^^&2i ^ Hb saoi HQ. 

01 of g ^SOI ^olb ^I^^O^OilAi e#2| Xl^'l J\£i X\J\ ¥ igi eOloMI MMM ^ HM §ES ^ ^S2| d^^lg ^ AI Oil S S¥9 
£31 ££6fO| ^Ailof>1l ^S6r9 Pii 9Q. 

E1a LHXI Elcb S tfSSI XHgAIOIIOII 2jg &|EaHH3|XIS EA|g 99E0IP. 
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SB Oil P^2J °J#3II}1E(EAIEIXI 8JM)3| SfBf 88KM S#S M1tfEaia(2a)0l ¥lxiaCH ai>, #31 H1tfEflia(2a)a 2J#3IIHE3> 1 

#9 ssaoiite a^»i(io)s ai2ttEHis(2b)oi a*rsw sieoi. #3i Jii2e}£ais(2b)si gjs^miEU) sai sfbi »8n> 21a. #31 g 

SM|(tO)fc i^5joj oji^AI astfllfi Mgo>3|U E^ SB EilOIH §^ 0|g& ^ a P. 

013|Ai #31 «11&£fllS(2a) Efe H2WEaia(2b)S 3CHE o[U^ 9B# ES*S£ gSSESMI S«ejIDIE<4p» Al£ ^£81X1 

Sfof xl^ a^B(30)3 2§ sfSS gOISMI oFE^ SOI XH1»Eaia(2a) » fll2»Eaia(2b) *|ARgo£ 4^E 

MQ HflSOI. #3| Hm£Ha(2a)j» a2B£aia(2b)£| S§^HHE(4fe BB £b 12^2§ *aM (EH AIS PE ¥1x1011 H#£!31U flfl 
£IE^ #31 B^B(30)2| ^SI fiQ gOISMI SOI WBS!8m. = #31 S1 1 &Eflia(2a)2| 2J#^HHE3[ lB#0||/d #,8> 

B3 3f#X*£|0ll SIxISiaPB, ai2&Eflia(2b)S| SJ^^IIHE^ SB#0IIA1 £h^0{| ¥UlofE^ SOI bfg*!8fP. 

ea, #3i aiefEaia(2a)2i a^Boiib si£3i£(20)ot ^xiejch ap. #31 ais^ie(20)oiite iJ#H3i2i 213(22)01 saan. n &m 

2(22)011 All » £81 a (2a) 01 ^g£ICH ab #31 £l£3|&(20)8 4=X|g(21)l £#E£ of B Oil ESS 3I£HH£(23)0I 0IAII3MI S3 

SJOi aSM, #31 SI£IIH@(23)£ 2l¥&3ES^EH ^^3^(25)^ 3§£IOi aP. 

Eff #31 fl|iefEflia(2a) S »l2yEflia(2b)2| £Jg^IIHE{4fe £|£3IB(20)2| StBOII !!#£! 5]^HH&!(23)2f £2#2*0|0| S3 3313 
3^4=9(30)011 2|oH B^SOi SAP. CD^/d #31 HI &EXia(2a) 31 a2B>£Ha(2b)2| 2313 tlsb #31 3^9(30)011 9£lHg!(23 
)E£ Si*£]3m Eb SSB>teQ. 

nana, #3i an^Eaia(2a), *n2e!Exna(2b), a^ewo) gs sj¥2i bxi. &d\ a! 31313 gE£¥a e^SEH mxiih^ mxiei 

01 a P. #31 MX|XH£ MXIS S^M gXI¥(40)£l ffCL DHSBOI, #31 SJ£3IB(20)a 3>B0|| i#9 SI SflHB (23)011 te P^a £2#M(50) 
01 gSfSOl »* Oil BSE Oil «S3Jfe8MI £IOi WO. #31 E2#M(50)E ^PM(solder ball)£ SOI b^3olP. 

013IAH. #31 ni&Efla(2a) % H2»£Sia(2b)g gJ#^IIHE{4) i# »»S SISHH©<23) Eb E2#^(50)2J g# »»» 1*EE£, #3| 
5iM3ie(20)2| #B01lb 2I^EH@(23)0IU 5HtH 3^(25) i£§ P t#o[XI S^MOI tif^^ofP. 

Ee, #3i nii»Eaia(2a)2i #£ ^, »i2tf£aia(2b)a asm s^b yciisa ^zi¥(40) ei^es esai^i »#aisoi bf 

^^lofP. E6f E1b011Ai2* »0| #31 HI1»Eaia(2a) ^Xl#(21) #B(Hlb iES##(60) OIIM MB, ?dl(Cu), ^^DIs(At) i°| ES# 

#1 a m$o\o\ m^tt ^si p^ s#aiij ^e 21a. 

CHSOt. E1a t ElbOilAib tfEaia(2a.2b)2| SJ#^BHE(4)3^ ofBM »8KM ailB. E1cOII>d2f SOI 3 S#^EHE(4)3f #BM SBhE^ » 
b 3E D\iso\Z}. OidHOIIb #3| SJS3ie(20)£J #B ^, 4=XI#(21)°I #B0IIE SI^IIH©(23)M 1#3^, #3| ^^HH^g 8f¥°J Sl^DHg 
3f ES# U|0t#(23a)S B^5K)1 61s 3£* ^S^P. PMOi, #31 4XI#(21)£I #B2| £i£IHE!(23)£ 2J¥^3E^¥EH S^Sf3| ?i5H 
31bH^E(25)^ 3US0I bf^^i^P. 

E2a t E2b SI E2cb S BS2I HI2^ A| Oil Oil 21 » &J£»IHH3IXI» EAIff BBEOIP. 
#3| ai2^A10||b ai1^A|0!l2[ ^Af^ ?^0|CN 3 xfOlgBM ^S^B P^^ 

as oil p^°j ^t^nHE(EAi£ixi %mv\ #bm sa^oi use Bii&Eaia(2a)oi ^ixisoi an, #3i aiiBEaia(2a)2j %m^M^(4)i\ 
s^^oiife a«fHi(io)s a2tfEaia(2b)oi a^iaoj 21201, #31 ai2tfEaia(2b)a 2j#^ehe(4) ^ai #bi ssm ao. #31 

ai1^Exlia(2a)2i otB^ M XIV (40) £J*E^ E^AI^ lg[^ s^OI e^£IE^ ofaP. 

EE, #3| Hliy£aia(2a)S| £I^B0llb Sl^3ie(20)0( ?lxl£jaj abGII, Olb #3| SIS3IB(2O)0|| 8933151 &SS(22)M ^#olIl ( # 
31 a^S(22)0ll »M&Eaia(2a)a fl»AI€l ^OIP. #31 §\^\B(20)S ^X|#(21)M g#E^ #,ofBOII £S# U£HH 2(23)01 01 All 8^311 
t#£JO| aEDI, #31 31£flHe(23)E 2I¥^3EM¥6I am£IE^ ^bi 3^(25) 3f 2g£|CH aP. SEel #31 ^X|g(21) #,8fB0ll g#£ SI 
^flHS(23)g ES# b|0f^(24)M #£ S^^CH 210. 

HSOI, #31 HI1S*Eaia(2a)a a^^IHEb #3| £j^3|©(20)2| #B0II l#Ei U^BH2(23)^ S3|^ 2^^B(30)OII 2j6H S^SIOj 212 
W, DJS3UIS #31 »|2&.>Eaia(2b)S| ^#^HHE(4) «A| #31 ffl£3|B(20)a #B0I| ^#€1 fflSBie(23)0ll a3|» S^^9(30)E^ 3^ 

g'oi ap. cqpai aiiefEaia(2a) » a2tfsaia(2b)a 231^1 ^t^^isb a^^eooje leioi, as3ie(20) #boii i#ei n^mie( 

23), E£!#bl0fg(24) ^ Sl^3ie(20) o^BOII H#£ S1^IH@(23) ^ OfXI^E^ ES#M(50)e 18101 DIIBSE^ Sg£l31P E^ &<M¥ 
311 ©P. 

0131 /HE #31 3J£3ieH20)Oll fj#@ &^S(22)E^ EiofOI XIII B!Eaia(2a)2| ^MJ\ #iHgE^W s^^2| ^EaiUH^IXIS &m ^ 
a3|| E£ X-H2^E^ia(2b)I3} 5j^3|&(20) MOIM S^ohb 3^9(30)21 B^^OIE 3X1 ST 311 gE^AM g2H2f S^^E+(30)2J 
^?li! ^#M SXI8MI 8D. 

SB. E2bOI| EAI9 »0I 33|3f AIS PE »I1 »Eaia(2a>j» M2efEaia(2b)* ?bl» ^£ aQ. ^, H1 E8ia(2a)aQ SfS SI 2 

ysaia(2b)a ^disna. #3i »i2&EMia(2b)s HH&Eaia(2a)oii s^#(io)a oigstoi aarsj^ii ao. oira, #31 »n&Eaia(2a) ^ 
xii2^Eaia(2b)2i ^j^^nHE(4)b sshse ^#1 ^ a^ #aoi an, ots3nis ^^^21 ^Exw^ixie ^xisa ^eoip. e 

sf £ 2c Oil EAI8 bt£f ^01 SI^3|B(2O)0ll P^2J ^1^(22)^ l!#SE£Mi P4^2i ^Eiai HEH£ 1? 4=E aEDI, 0|^ & 
SXf2| AfSOII ^I^ofP. 

OI#0||Aj£> ^01 g ^SS bl^ #312] ^AlOilOII ^SfOl ^So^XI°l 01 3 1 Oil ^33X1 StEOI, ^ ^S2| ^ Af#M 510IUXI Sffe S 
?IUI0||A| 01^31X1^ tfAIOIIE 3[^^ 20IP. 

^92| S3f 
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^oi sfoi e it 9011 21 » tfsanHsixioii gsie. as^ieoii ^ssoi i^gz, &;>i 5*ssoii amsaa ^ ai2&£«isoi 3gn 

E£M1, g3| ^1^01 »|1SJ£aa2| ^JHIg Q^2| SJEaaOl 3S10IIS S7oH2 EaiN3IX|2i ^JJQg 8MI £X|& ^ &b fi 

2f}| aa. 

E£h &0| 04*21 Sf&aaOl 3 #9 7£# ffSSMt CPIfel £b 01 £1 BJEaa* ofU2| £EaHH9l XI Oil ?blff 4> £ib a 31 31 2i 

CHMOj, SI2e?Eaa2| gJg^IIHES* fflS3|» AK)I3 teOlxW g2H fll1W£XDSi» SJ^^l© M0\9\ ^01x12* im°SAM S^4*E*2| 
0\D\ 3X1 S*H, 0>ai AH EaSOl 3#3 7£20||E ^78^2 S^4*B2| gt« 3lte«S ^ 2ib Si^ 21Q. 

(57) S 75| 891 
1. 

gj^oii a^si °j^^ehe^i aimsaaa; 

&?i amsaas %m^m^J\ !2£ boo 2*»ai£ sste »i2»Eaa:»: 

amsaa ^ a2^Eaaoi ^ei ^ ab b^im ^e^oi ^x\mm m&°^ s^oiib si^nHeoi saga, si^nne 

sj^^ieni asimea amsaa ss ai2e[£aa2i sj^^uhe aioi* s^Aisib a^i* g^ea*; 

&3I amsaa, M2»Eaa S! S^^Bm 2l¥S*g°S¥E] SsoIE^ MXIXH^ SX|o>0| MXl¥2l: 
m^\BS\ m3.M&Q\\ S^S Q4=2| E23MM S»»Ot OI¥CH£! SfEaMSIXI. 
2. 

hi 1 soil &(HAi, spi aittsaa £fe ai2Sf£»ia e (me mub *!ARiej saioii, &:>i amsaa £b Bi2»£aaoii 139 

SJf^iEb B£ SEb 8B&0IIAI AH^ Q» 9IM0II 128 511 Bib &!EaHH3|X|. 

3. 

hus Eb a2»s che m%*o\\ 2io\M, xniyEaae »i2&Eaaoi a^s eg eHaeoi gxi¥ £i¥£ e^8 5!i ^§2^ aib 
sjsanHsixi. 

4. 

HUS Eb 73I2SS (HE ^shQii &(HA|, HIBfEaa % XH2^Eaa2| £J#3EHEb E23M2] 13 SSNitt §S! ^l f £§ flflSS m 

§2^ 3fb ^EanH3ixi. 

S^PS 5. 

xmtr Eb xii2se (he e-^oii ^cha-1, aiHiEaa ^ a2^Eaa2i a'^^nnEb E2^M°i 1^ ^^m- yai ^^ES ?ixi^e ^ 

61 b ghEam^lXI. 
6. 

HI510II 2i(MA|, 3^1 Sl^^ia^ 4 XI #2| 3.^9011 3I£IH1E!0| 133H, ^,of°J li^IIHe^ ES3 blOfM^ a ji a^a fS£^ o[ 

b &£anH9ixi. 

EB 

E£! 1a 
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